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2a)S This action is FINAL. 2b)D This action is non-final. 

3)D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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A)M Claim(s) 1J5 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1^6 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) IEI The drawing(s) filed on 16 August 2004 is/are: a)KI accepted or b)[o|>jected t o by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 



Claim Rejections ■ 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1 , 2, and 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kim (US 6,256,849 B1) in view of Mukoyama (JP 404257446 A). 

With respect to claim 1, the primary reference Kim discloses a liquid-jet head 

(Column 1, line 7) comprising: 

• a passage-forming substrate (Fig. 15, elements 1, 7-9) on which pressure 
generating chambers (Fig. 15, element 1a) communicating with nozzle orifices 
(Fig. 15, element 10) are defined, and 

• a piezoelectric element (Column 1 , lines 1 8-21 )) composed of a lower electrode 
(Fig. 15, element 3), a piezoelectric layer (Fig. 15, element 4) and an upper 
electrode (Fig. 15, element 5), which are provided on the passage-forming 
substrate while interposing a vibration plate (Fig. 15, element 2) there between, 
wherein, 

• the lower electrode (Fig 1 5, element 3) is provided to extend from an area facing 
the pressure generating chamber (Fig. 15, element 1a) to an area facing 
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compartment walls (Fig. 15, array of element 1) which are present on both sides, 
in a width direction, of the pressure generating chambers, 

• a cross section of the piezoelectric layer, when cut along the width direction, has 
a trapezoidal shape, both ends, in a width direction, of the piezoelectric layer at a 
pressure generating chamber side are positioned in a region facing the pressure 
generating chamber (Column 9, lines 10-14). 

With respect to claim 4, the primary reference Kim discloses the pressure generating 
chambers (Fig. 15, element 1) are formed in a single crystal silicon substrate by 
anisotropic etching (Column 6, lines 36-38; Column 13, lines 58-67; Column 14, lines 1- 
4), and each layer of the piezoelectric element (Fig. 15, element 4) is formed by 
deposition and a lithography method (Column 14, lines 5-23). 

With respect to claim 5, the primary reference Kim discloses the liquid-jet head 
(Column 1 , line 7) according to any one of claims 1 to 4. 

With respect to claim 6, the primary reference Kim discloses the lower electrode (Fig 
15, element 3) extends beyond an area facing the pressure generating (Fig. 15, element 
1a) chamber to an area facing compartment walls (Fig. 15, array of element 1), which 
are present on both sides, in a width direction, of the pressure generating chamber. 

However, the primary reference of Kim fails to disclose: 

• with respect to claim 1 , a relationship between a width x of a portion of the 
piezoelectric layer provided on a lower electrode, the portion of the piezoelectric 
layer being located directly facing the lower electrode and at the pressure 
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generating chamber side, and a width y of the pressure generating chamber at 

the vibration plate side satisfies 0.75<x/y<1 and 
• with respect to claim 2, the width x of the piezoelectric layer at the pressure 

generating chamber side and the width y of the pressure generating chamber at 

the vibration plate side are equal. 
The secondary reference Mukoyama discloses "The ratio of the width of the 
piezoelectric crystal element 30 to that of the pressure chamber 20 is within a range 
from 0.8 to 1.0" (English Abstract) and the width of the pressure generating chamber at 
the vibration plate side are equal (Fig. 3 and the range disclosed in the English 
Abstract). 

Therefore, in view of the teachings of the secondary reference, one of ordinary skill 
in the art would have been motivated to modify the primary reference using the ratio of 
the width of the piezoelectric crystal element to that of the pressure chamber. The 
motivation for doing so would have been "so that ink drops are efficiently spouted" 
(English Abstract). The examiner makes of record the interpretation of the shape of the 
piezoelectric crystal element 30 and the pressure chamber 20 in the Mukoyama 
reference to be rectangular, making the opposite sides of each respective element 
equal. 

2. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim (US 
6,256,849 B1) in view of Mukoyama (JP 404257446 A) as applied to claim 1 above, and 
further in view of Hashizume (JP 410286960 A). 
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Kim and Mukoyama references disclose all of the limitations of the liquid-jet head 
except the pressure generating chamber has a space portion, the space being provided 
at a periphery of an opening of the pressure generating chamber at the vibration plate 
side. 

The tertiary reference Hashizume discloses the pressure generating chamber 
(Fig. 1 , element 20) has a space portion (Fig. 1 , element 8), the space being provided at 
a periphery of an opening of the pressure generating chamber at the vibration plate side 
(paragraph 0028). 

Therefore, in view of the teachings of the tertiary reference, one of ordinary skill 
in the art would have been motivated to modify the primary reference using the taper- 
like attachment walls (Fig. 1 , element 8). The motivation for doing so would have been 
"a high speed and the regurgitation of the ink held in the ink cavity 20 can be carried out 
in large quantities. Moreover, since the side attachment wall 8 has a taper structure, it 
can also prevent that distortion arises in the single crystal silicon substratel" (paragraph 
0029). 

Response to Arguments 

1 . Applicant's arguments filed 22 November 2005 have been fully considered but 
they are not persuasive. The applicant's argument that "Specifically, when reviewing 
the Mukoyama reference, this reference teaches that there is a change in ink ejection 
voltage, not in accordance with the width of the piezoelectric active section but that of 
the piezoelectric element, and there is no description that at lease one of the upper and 
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lower electrodes is different in width from the piezoelectric layer" is not persuasive. 
However, as cited in the final action rejection and by applicant's remarks, Mukoyama 
states "Additionally, if the ratio of the width of the piezoelectric element 30 to that of the 
pressure chamber 20 is within a range from 0.8 to 1 .0, it is most efficient to spout ink 
drops. Thus, a low voltage is enough to drive the ink jet recorder, and the costs for a 
circuit and a base plate can be suppressed low since it is possible to drive the recorder 
at a low driving voltage". Therefore, the primary reference of Kim in view of the 
secondary reference of Mukoyama meets the claimed limitations. 

2. The applicant's argument that "Additionally, when reviewing the figures of 
Mukoyama, in which the entire piezoelectric element is shown, there is no evidence of 
discriminating between the upper electrode, the piezoelectric layer and the lower 
electrode. In light of this, the "piezoelectric element" in the reference Mukoyama is the 
"piezoelectric active section" which is a section where a displacement attributed to the 
ink ejection is caused" is not persuasive. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). 

3. The applicant's argument that "As an initial matter, Applicant notes that 
Hashizume fails to cure the deficient teachings of Kim and Mukoyama, and is thus 
allowable over the prior art, at least because of its dependence" is not persuasive. 
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However, as cited in the final action rejection, Hashizume states "as shown in drawing 
1 , the ink cavity 20 is formed in the part corresponding to the field in which the PZT film 
4 of the single crystal silicon film 1 is formed" (paragraph 0026) and "this part consists of 
taper-like side attachment walls 8 which incline towards the outside of the ink cavity 20" 
(paragraph 0028). Clearly as shown in drawing 1, the PZT film 4 is within the taper-like 
side attachment walls 8 and therefore the ratio between the PZT film 4 and the taper- 
like side attachment walls 8 is less than 1 as taught by Mukoyama. Therefore, the 
primary reference of Kim in view of the secondary reference of Mukoyama, in further 
view of the tertiary reference of Hashizume meets the claimed limitations. 

The examiner makes of record that the previous claim objections dated 14 
September 2005 are withdrawn in view of applicant's remarks. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey Mruk whose telephone number is 571 272- 
2810. The examiner can normally be reached on 7am - 330pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on 571 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



GSM 
2/9/2006 





